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PURPOSE To lessen the numbers of manufacturing 
steps while reinforcing the crystal structure of 
polysilioon film. 

CONSTITUTION: An amorphous silicon thin film 
substantially containing no hydrogen at all is formed on 
an insulating substrate 1 and then irradiated with 
excimer laser to polyorystalGze the amorphous silicon 
thin film into a polysilicon thin film 6. At this time, the 
potycrystaPization by excimer laser irradiation is to be 
liquid-grown thereby enabling the crystal structure of 
the polysilicon thin film 6 to be reinforced Next after 
the element separation, a gate insulating film 7 
comprising a silicon oxide film and a silicon nitride film is 
formed on the whole surface. That is, firstly, the silicon 
film is deposited on the whole surface by sputtering step 

and then the silicon nitride film is deposited on the 

surface of the silicon oxide film. When the sificon nitride 
film is deposited by plasma CVD step, the polysilicon 
thin film 6 is simultaneously hydrogenated to reduce the 

dangling bond of the silicon nitride film. Accordingly, the original hydrogenation step can be 
eliminated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thin film transistor characterized by forming the amorphous 
silicon thin film which does not contain hydrogen substantially on an insulating substrate, hydrogenating 
said polish recon thin film at the same time it deposits an insulator layer by plasma CVD on this polish 
recon thin film, after polycrystal-izing this amorphous silicon thin film and considering as a polish recon 
thin film by irradiating excimer laser at this amorphous silicon thin film, and reducing that dangling 
bond. 

[Claim 2] The manufacture approach of the thin film transistor according to claim 1 characterized by 
activating said impurity impregnation field to coincidence by the exposure of said excimer laser for 
polycrystal-izing said amorphous silicon thin film after pouring an impurity into the source drain 
formation field of said amorphous silicon thin film and forming an impurity impregnation field in it. 
[Claim 3] Said amorphous silicon thin film is the manufacture approach of the thin film transistor 
according to claim 1 characterized by being formed by performing dehydrogenation treatment to the 
hydrogenation amorphous silicon thin film deposited on said insulating substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a thin film transistor. 
[0002] 

[Description of the Prior Art] The amorphous silicon thin film which does not contain hydrogen by 
LPCVD is deposited on the top face of the insulating substrate which consists of a glass substrate etc., 
by irradiating CW laser at this amorphous silicon thin film, an amorphous silicon thin film is 
polycrystal-ized, it considers as a polish recon thin film, and there is a method of manufacturing a thin 
film transistor through a predetermined process below among the manufacture approaches of a thin film 
transistor. In this case, the amorphous silicon thin film which does not contain hydrogen is deposited for 
avoiding that hydrogen bumps at the time of CW laser radiation, and a defect arises. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach of such a 
conventional thin film transistor, since the amorphous silicon thin film was polycrystal-ized and it was 
considering as the polish recon thin film by irradiating CW laser at the amorphous silicon thin film 
which does not contain hydrogen, the hydrogen treating for reducing the dangling bond of a polish recon 
thin film after CW laser radiation needed to be performed, and there was a problem that the number of 
production processes increased for this reason. Moreover, since polycrystal-ization by CW laser 
radiation was solid phase growth, the crystal structure of a polish recon thin film was bad, and, for this 
reason, there was a problem that mobility was comparatively as small as 10cm2/V-sec extent. The 
purpose of this invention is to offer the manufacture approach of the thin film transistor which can 
lessen the number of production processes and can improve the crystal structure of a polish recon thin 
film. 
[0004] 

[Means for Solving the Problem] This invention forms the amorphous silicon thin film which does not 
contain hydrogen substantially on an insulating substrate, after polycrystal-izing this amorphous silicon 
thin film and considering as a polish recon thin film by irradiating excimer laser at this amorphous 
silicon thin film, hydrogenates said polish recon thin film, and reduces that dangling bond at the same 
time it deposits an insulator layer by plasma CVD on this polish recon thin film. In addition, if hydrogen 
is not contained substantially here, a hydrogen content will say the thing not more than about number 
atomic%. 
[0005] 

[Function] Since a polish recon thin film is hydrogenated and he is trying to reduce that dangling bond 
according to this invention at the same time it deposits an insulator layer by plasma CVD on a polish 
recon thin film, deposition of an insulator layer and hydrogenation of a polish recon thin film can be 
once performed to coincidence by plasma CVD, an original hydrogenation process can be skipped, as a 
result the number of production processes can be lessened. Moreover, since polycrystal-ization by 
excimer laser exposure is liquid phase epitaxy, the crystal structure of a polish recon thin film can be 
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improved. 
[0006] 

[Example] Drawing 1 - drawing 7 show each production process of the thin film transistor in one 
example of this invention, respectively. Then, the manufacture approach of a thin film transistor is 
explained, referring to these drawings in order. 

[0007] First, as shown in drawing 1 , the hydrogenation amorphous silicon thin film 2 is deposited on 
the top face of the insulating substrate 1 which consists of a glass substrate etc. by the plasma CVD 
which used the mixed gas of SiH4 and H2. In this case, about 200-350 degrees C of temperature of an 
insulating substrate 1 are desirably made into about 250 degrees C, and it is made for about 400-1000A 
of thickness of the hydrogenation amorphous silicon thin film 2 to become about 5 00 A desirably using 
the mixed gas of SiH4 of 10 - 20SCCM extent, and Hthose about 10 times 2. Then, the hydrogen 
content of the hydrogenation amorphous silicon thin film 2 becomes about 10-20atomic%. Next, 
dehydrogenation treatment is performed in order to avoid that hydrogen bumps and a defect arises, when 
high energy is given by excimer laser exposure at a next process, in this case, the inside of N2 ambient 
atmosphere » setting - the temperature of about 450 degrees C — heat treatment of about 1 hour — 
carrying out — a hydrogen content — less than [ 3atomic% ] ~ it is made to become less than 
[ latomic% ] desirably This dehydrogenation treatment can be performed at once to the insulating 
substrate 1 of dozens of - hundreds of sheets. 

[0008] Next, as shown in drawing 2 , pattern formation of the photoresist film 4 is carried out to the top 
face of the part corresponding to fields other than source drain formation field 3a of the amorphous 
silicon thin film 3 after dehydrogenation treatment. Next, impurities, such as boron ion, are poured into 
source drain formation field 3a of the amorphous silicon thin film 3 by using this photoresist film 4 as a 
mask, and the impurity impregnation field 5 is formed. Then, the photoresist film 4 is removed. 
[0009] Next, while the amorphous silicon thin film 3 will polycrystal-ize and will turn into the polish 
recon thin film 6 if XeCl excimer laser with a wavelength of 308nm is irradiated in an energy density 
250 - about two 350 mJ/cm, and about 50ns of pulse width as shown in drawing 3 , the impurity 
impregnation field 5 is activated. In this case, since the impurity impregnation field 5 is activated at the 
same time it polycrystal-izes the amorphous silicon thin film 3, the number of production processes can 
be lessened as compared with the case where can perform polycrystal-izing and activation to 
coincidence by excimer laser exposure once, therefore polycrystal-izing and activation are performed at 
a separate process. Moreover, since polycrystal-ization by excimer laser exposure is liquid phase 
epitaxy, it can improve the crystal structure of the polish recon thin film 6, as a result can enlarge 
mobility. In addition, of course, excimer laser other than XeCl excimer laser with a wavelength of 
308nm, such as KrF with a wavelength of 248nm, ArF with a wavelength of 193nm, ArCl with a 
wavelength of 175nm, and XeF with a wavelength of 353nm, may be used. 

[0010] Next, as shown in drawing 4 , isolation removes the polish recon thin film 6 of an unnecessary 
part. In this condition, the center section of the polish recon thin film 6 is set to channel field 6a, and 
those both sides are set to source drain field 6b which consists of an activation impurity range. Next, as 
shown in drawing 5 , the gate dielectric film 7 which consists of silicon oxide film and a silicon nitride 
film is formed in all front faces. That is, the silicon oxide film is first deposited on all front faces by the 
spatter, and a silicon nitride film is deposited by the plasma CVD using the mixed gas which consists of 
SiH4, and NH3 and N2 subsequently to the front face of this silicon oxide film. If make temperature of 
an insulating substrate 1 into about 250 degrees C, make SiH4 into 30SCCM extent, NH3 is made into 
60SCCM extent, N2 is made into 390SCCM extent and it carries out about output 600W and with 
pressure O.STorr extent when depositing a silicon nitride film by plasma CVD, the polish recon thin film 
6 will be hydrogenated by coincidence, and the dangling bond will decrease in number. Thus, since the 
polish recon thin film 6 is hydrogenated to depositing gate dielectric film 7 by plasma CVD on the 
polish recon thin film 6, and coincidence and the dangling bond is reduced, deposition of gate dielectric 
film 7 and hydrogenation of the polish recon thin film 6 can be once performed to coincidence by 
plasma CVD, an original hydrogenation process can be skipped, as a result the number of production 
processes can be lessened. Next, pattern formation of the gate electrode 8 which becomes the top face of 
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the gate dielectric film 7 of the part corresponding to channel field 6a from Cr is carried out. 
[001 1] Next, as shown in drawing 6 , the interlay er insulation film 9 which consists of silicon nitride etc. 
is formed in all front faces. Next, a contact hole 10 is formed in the interlayer insulation film 9 and gate 
dielectric film 7 of a part corresponding to source drain field 6b. Next, as shown in drawing 7 , pattern 
formation of the source drain electrode 1 1 which consists of aluminum connected with source drain field 
6b through a contact hole 10 is carried out to the top face of an interlayer insulation film 9. It was 
checked that whenever [ effectiveness ] is more than 80m2/V-sec, and the thin film transistor of the 
electric field effect mold obtained in this way has the very good crystal structure of the polish recon thin 
film 6. 

[0012] In addition, although dehydrogenation treatment is performed in the above-mentioned example 
after depositing the hydrogenation amorphous silicon thin film 2 by plasma CVD, it is not limited to this 
and you may make it deposit the amorphous silicon thin film which does not contain hydrogen by 
LPCVD. In this case, temperature of the insulating substrate 1 at the time of depositing the amorphous 
silicon thin film which does not contain hydrogen by LPCVD is made into about 500-600 degrees C, 
and the energy density of polycrystal-izing and the excimer laser for being activated is made into about 
two 400 mJ/cm. Therefore, although it is not necessary to perform dehydrogenation treatment in this 
case, since temperature of an insulating substrate 1 will be comparatively made into an elevated 
temperature with about 500-600 degrees C, time amount becomes this thing to the temperature up of 
substrate temperature too many. Moreover, although not an amorphous silicon thin film but a polish 
recon thin film will accumulate directly when temperature of an insulating substrate 1 is made into about 
600 degrees C, the diameter of crystal grain can grow by subsequent excimer laser exposure, therefore 
the crystal structure of a polish recon thin film can be improved. 

[0013] Moreover, although the above-mentioned example explained the case where this invention was 
applied to the thin film transistor of the usual metal-oxide-semiconductor structure, as compared with 
the thin film transistor of the usual metal-oxide-semiconductor structure, it is applicable also to the thin 
film transistor of the LDD structure which aimed at and formed improvement in pressure-proofing etc. 
into high reliance. For example, in the thin film transistor of the LDD structure shown in drawing 8 
which gave the same sign to the same name part as drawing 7 , it has structure which was set to channel 
field 6a in the center section of the polish recon thin film 6, was set to source drain field 6b with low 
high impurity concentration in the both sides, and was further set to source drain field 6c with high high 
impurity concentration in the both sides. In manufacturing the thin film transistor of this LDD structure 
For example, a low-concentration impurity is injected into the part which should form source drain field 
6b with low high impurity concentration, and source drain field 6c with high high impurity 
concentration in the condition that it is shown in drawing 2 . Subsequently, remove the photoresist film 
4 and another photoresist film is formed in the top face of parts other than the part which should form 
source drain field 6c with high impurity concentration high subsequently. What is necessary is just to 
make it inject a high-concentration impurity into the part which should form source drain field 6c with 
high high impurity concentration by using this another photoresist film as a mask. 
[0014] Furthermore, although the above-mentioned example explained the case where this invention 
was applied to the thin film transistor of the coplanar structure of a top gate mold, as for coplanar **** 
of stagger structure or a backgate mold, it is needless to say that it can apply also to the thin film 
transistor of stagger structure. In the case of a backgate mold, a gate electrode and gate dielectric film 
are formed in the top face of an insulating substrate, an amorphous silicon thin film is deposited on it, 
this amorphous silicon thin film is polycrystal-ized, and it considers as a polish recon thin film. 
Moreover, in case the hydrogen treating of a polish recon thin film deposits the passivation film 
(insulator layer) by plasma CVD on a polish recon thin film, it can be performed to coincidence. 
[0015] 

[Effect of the Invention] Since a polish recon thin film is hydrogenated and he is trying to reduce that 
dangling bond according to this invention as explained above at the same time it deposits an insulator 
layer by plasma CVD on a polish recon thin film, deposition of an insulator layer and hydrogenation of a 
polish recon thin film can be once performed to coincidence by plasma CVD, an original hydrogenation 
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process can be skipped, as a result the number of production processes can be lessened. Moreover, since 
polycrystal-ization by excimer laser exposure is liquid phase epitaxy, it can improve the crystal structure 
of a polish recon thin film, as a result can enlarge mobility. 



[Translation done.] 
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DRAWINGS 
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[Drawing 5] 
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[Drawing 6] 
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